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3/7/2017
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Steps Forward

Update strategy paper (on hold)

Provide a preliminary load values to make
pest decision on strategy to be implemented.




What is a TMDL
(Total Maximum Daily Load)

( ~e-=

Existing Load Target Load Load Allocations

Upstream Sources

Idaho Water Quality Standards Point Sources

Point Sources Numeric Criteria Non-point Sources

Non-point Sources
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Exhibit 6-6 Parts of a TMDL

WLA for
Point Source
#1

WLA for
Point Source
#3

Load Allocations (LAs)
for Nonpoint Sources
and Natural Background

TMDL = EWLA + ELA + Margin of Safety + Reserve Capacity
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Zinc 2014 load compared to criteria

000 9

500 ° Zinc target load - CCC criteria

® Stateline station (STL)

® North Idaho College station (NIC)
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Zinc, dissolved est. daily load (Ibs/day)
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Zinc 2014 load compared to criteria
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Existing Load

Tot-Cd Tot-Pb Tot-Zn

mean Q Tot-Cd Tot-Pb Tot-Zn
e gy (PIIN) gy  II) py  (P/ER)
CDAWWTP 3.38 0.0628| 0.00177 0.907 0.0256 46.58 1.31
PF WWTP 2.39 0.0453 0.0009 0.472 0.0094 56.32 1.1
HARSB 1.14 0.0453| 0.000431 0.823 0.0078 44.44 0.423
HARSB
Seasonal
Totals 6.91 0.1534 0.0 2.202 0.0 147.34 2.833
Design Load
design Q forcd Tot-Cd 10EE0 Tot-Pb forzn Tot-Zn
(mgd)  or (b/day) Lor (b/day)  Lor (Ib/day)
(ng/L) (ng/L) (ng/L)
CDAWWTP 6.0 0.0628 0.0031 0.907 0.045 46.58 2.3
PF WWTP 5.0 0.0453 0.0019 0.472 0.02 56.32 2.3
HARSB 2.4 0.0453| 0.00091 0.823 0.016 44.44 0.89
HARSB
Seasonal
Totals 13.4 0.1534 0.0 2.202 0.081 147.34 5.49

2013 Permit Load Average Monthly Limit (values from final permit)

design Q T::;;d Tot-Cd T?:;?b Tot-Pb T:::;iztn Tot-Zn
e gy (I gy PTI)py  (P/ER)
CDA WWTP
PF WWTP 5.0 n/a n/a 2.00] 0.0400 88.2 1.77
HARSB 2.4 n/a n/a 2.05| 0.0855 84.3 3.52
HARSB
Seasonal
Totals 13.4 307.5 12.05

2013 Permit Load Maximum Daily Limit (values from final permit)

Tot-Zn

Tot-Pb fimit Tot-Zn
(Ib/day) (ug/V) (Ib/day)
CDAWWTP 6.0 n/a n/a n/a n/a 168 8.42
PF WWTP 5.0 n/a n/a 3.76 0.075 112 2.24
HARSB 2.4 n/a n/a 3.79 0.158 115 4.8
HARSB
Seasonal
Totals 13.4 395 15.46
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Confidence Intervals

SKETCHY

EBM

"P” WITH
CONFIDENCE
INTERVALS



https://www.youtube.com/watch?v=90bwef8eLII

Mean

Median

Level 3 Date Time Variable Value
CDA WWTP Qutflow 1/31/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 371 C DA WW I P
CDA WWTP Qutflow 2/28/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 46.7
CDA WWTP Qutflow 3/31/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 47.8
CDA WWTP Qutflow  4/30/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 47.8
CDA WWTP Qutflow 5/31/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 50.9 Xa m p e
CDA WWTP Qutflow 6/30/2010 12:00:00 PM  Zinc, total - Tot-Zn (pg/L) MAL 53.4
CDA WWTP Qutflow 7/31/2010 12:00:00 PM  Zinc. total - Tot-Zn (ua/L) MAL 52.7
CDA WWTP Qutflow 8/31/2010 12:0
2 Summary Report for Total Zn (ug/L)
CDA WWTP Qutflow 9/30/2010 12:0
COA WWTFP Outflow 10!31]{2010 12:0 Anderson-DarIing Normality Test
. A-Squared 0.44
CDA WWTP Qutflow 11/30/2010 12:0 P-Value 0.287
CDA WWTP Qutflow 12/31/2010  12:0 Mean 45333
CDA WWTP Qutflow 1/31/2011 12:0 StDev 6.366
Variance 40.521
CDA WWTP Qutflow 2/28/2011 12:0 Skewness 0.633309
CDA WWTP Qutflow 3/31/2011 12:0 Kurtosis 0.652701
N 72
CDA WWTP Qutflow  4/30/2011 12:0
Minimum 32.000
CDA WWTP Qutflow 5/31/2011 12:0 1st Quartile 40.600
CDA WWTP Qutflow 6/30/2011 12:0 Median 44.900
1 . 3rd Quartile 48.975
CDA WWTP Qutflow 7/31/2011 12:0 Maximum 65.900
CDA WWTF Qutflow  8/31/2011 12:0 95% Confidence Interval for Mean
CDA WWTP Qutflow 9/30/2011 12:0 43.837 46.829
COA WWTP Outflavs 10/31/2011 12:0 95% Confidence Interval for Median
42.900 46.934
LCOA WMWANTE Otflosss 1173072011 12-0
Filter 95% Confidence Interval for StDev
| % 5.469 7.617

95% Confidence Intervals

43 44 45 46 47
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ProUCL 5.0

normal, gamma, lognormal, non parametric UCLs

of File Edit Stats/Sample Sizes Graphs Statistical Tests  Upper Limits/BTVs  UCLs/EPCs  Windows Help
Mavigation Panel i} 1 2 3 4 g G 7 ]
level | Dae | Time  TotCd | TotPh | TotZn
Fost Falld13:00 Ph 11300 Phd 0.004 0.27 553
Post Falle13:00 PM :13:00 PR 0.005 019 B37
Post Falle13:00 P 13:00 Ph4 0023 0.38 BG4
FostFalle13:00 P 13:.00 P4 0.003 691
FostFall£13:00 PM 13:.00 Fh 0083 0.45 704
FostFalle13:00 PM 13:00 Fh 0079 053 BR3
PostFalle13:00 PM 13:.00 PR 0015 0411 B33
FostFalle13:00 PM 13:00 Pk 00016 061 728
FostFall£13:00 P 13:00 Fh 0087 0.67 733
FostFalle:13:00 PM 1300 P 00015 055 B1.9
PostFalle13:00 PM 1300 PM 00013 06 Fg.2
PostFalls13:00 Pk :13:00 P 0.07 057 527
FostFall£13:00 PM 13:.00 Fh 0076 0.8 B4.3
FostFalle13:00 PM 13:00FW 00019 072 B9.8
PostFalle13:00 PM 13:00 Pk 00016 059 609
PostFalls13:00 P 1300 P 0.35 1.27 Bg.2
FostFalle13:00 PM 13:00Fh 00035 083 61.9
FostFalle13:00 PM 13:00Fh 00037 077 B35
PostFalle13:00 PM 13:00Ph 00044 0.976 459
PostFalls13:00 PM 13:00 P 00021 065 539
FostFallg13:00 PM 13:00 PR 00034 1 57.7
FostFalle:13:00 P 1300 P 00008 049 42.3

Name
QrCdPb Zn data Loa...

1
2
3
4
5
B
7
i
9

10

11

12

13

14

15

16

17

18

o =
— O W

LOG: 10:16:15 AM >[Information] C:\Users\rsteed\Documents\111 Subbasins\Upper Spokane\Spokane River Metals Data\Work Excel
Spreadsheets\Qr Cd Pb Zn data Load conc for ProUCL PF of 3.xs was imported into C-\Users\rsteed\Documents\111 Subbasins\Upper
Spokane\Spokane River Metals Data\Work Excel Spreadsheets\Qr Cd Pb Zn data Load conc for ProUCL PF of 3.xds
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Existing Load

Existing Load

. Tot-Cd Tot-Pb Tot-Zn
Point mean Q Vet Tot-Cd lice Tot-Pb et Tot-Zn

Ib/da Ib/da Ib/da
e/ PO gy Aoy (R/0RY)

CDAWWTP 3.38] 0.0628| 0.00177 0.907] 0.0256 46.58 1.31

Source (mgd)

PF WWTP 2.39] 0.0453] 0.0009 0.472] 0.0094 56.32 1.1

HARSB 1.14] 0.0453] 0.000431 0.823] 0.0078 44.44 0.423

HARSB
Seasonal

Totals 6.91] 0.1534 0.0 2.202 0.0 147.34 2.833
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Existing Load
Tot-Cd Tot-Pb Tot-zn

Point mean Q . Tot-Cd Tot-Pb Tot-zn
Source (mgd) (Ib/day) (Ib/day) (Ib/day)
(1e/L) (1e/L) (1e/L)

CDAWWTP 338 0.0628] 0.00177] 0.907] 0.0256] 46.58] 1.31]
PFWWTP 2.39] 0.0453, 0.0009 0.472] 0.0094 56.32 1.1
HARSB 114 0.0453[0.000431] 0.823[ 0.0078] 44.44] 0.423
HARSB
Seasonal
Totals 6.91] 0.1534] 00 2202 00 147.34] 23833
Design Load

Tot-Cd

(Ib/day)
CDAWWTP 6.0 0.0628] 00031 0.907] 0.045] 46.58] 2.3]
PEWWTP 5.0 00453 0.0019] 0472 002 56.32 23]
HARSB 2.4[ 0.0453] 0.00091] 0823] o0.016] 44.44]  0.89]
HARSB
Seasonal
Totals 13.4 0.1534) 0.0] 2.202 D.DBlI 147.34 5.49

2013 Permit Load Average Monthly Limit (values from final permit)
TotPb | ot-Zn

¢ =

im i imit
(e g (1/1) i (Lol

CDAWWTP 6.0 n/a n/a n/a n/a 135 6.76]

PFWWTP 5.0) a n/a| __200] oo0a00] 82| 177

HARSE 24 w/a n/a| __205| oo0sss|  sa3|  3s2

HARSB

Seasonal

Totals 134 307.5] _12.05

2013 Permit Load Maximum Daily Limit (values from final permit)

Point design Q T;;;d Tot-Cd T:’":r'b Tot-Pb T;;;" Tot-zn

Source (med) | ) Ub/day) L (ofday) L (/day)

CDAWWTP 6.0 n/a n/a n/a n/a 168] 8.4

PFWWTP 5.0 w/a n/a| 376 0075 1] 2.4

HARSB 2.4 w/a n/a| 379 o0.58 115 438

HARSB

Seasonal

Totals 134 395] _15.46
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Design Load

Existing Load

Tot-Cd Tot-Pb Tot-Zn

Point . Tot-cd Tot-Pb Tot-zn

. Source mgd| Ib/day Ib/da Ib/dar
DeSI n Load (megd) (he/L) (Ib/day) (ug/L) ( v) (ue/L) (Io/day)
g CDAWWTP 338 0.0628] 0.00177] 0.907] 0.0256] 46.58] 1.31]
PFWWTP 2.39] 0.0453, 0.0009 0.472] 0.0094 56.32 1.1

. . Tot_cd Tot_zn :22?2 1.14[ 0.0453]0.000431[  0.823| 0.0078|  44.44|  0.423]
Point design Q Tot-Pb Tot-Zn

UCL L UCL o il o
Source (mgd) (ug/L) (Ib/day) e (Ib/day) (ug/L) (Ib/day)

o

0] 2.202 0.0] 147.34| 2.833

Design Load

design Q Tot-Cd

(Ib/day)

CDA WWTP 6.0 0.0628] 0.0031 0.907 0.045 46.58 2.3| o onsl soonl oen ool seul o>

HARSB 2.4| 0.0453| 0.00091| 0.823] 0.016 44.44 0.89]

HARSB

PF WWTP 5.00 0.0453] 0.0019] 0.472 0.02]  56.32 23 et b
HARSB 2.4/ 0.0453| 0.00091f 0.823] 0.016] 44.44 0.89] s v
HARSB w5

CDAWWTP 6.0 n/a n/a n/a n/a 135 6.76]
S | PFWWTP 5.0 n/a| n/a 2.00]  0.0400] 88.2 1.77|
easona HARSB 2.4) n/a n/a 2.05| 0.0855 84.3 3.52

HARSB

Totals 13.4] 0.1534 0.0 2.202 0.081 147.34 549 | T

2013 Permit Load Maximum Daily Limit (values from final permit)

Point design Q T:;;d Tot-Cd T:’I:‘r'b Tot-Pb T;;;" Tot-zn

Source (med) (Ib/day) (Ib/day) (Ib/day)
(1e/L) (Ke/L) (1e/L)

CDA WWTP 6.0] n/a n/a n/a n/a 168 8.42]
PFWWTP 5.0} n/a n/a 3.76) 0.075] 112] 2.24]
HARSB 2.4 n/al n/a 3.79) 0.158 115] 4.8]
HARSB

Seasonal

Totals 13.4) 395 15.46
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Point

Source

CDA WWTP

design Q

(mgd)
6.0

Tot-Cd

lim
(ng/L)
n/a

Permit Load

Tot-Cd
(Ib/day)

n/a

2013 Permit Load Average Monthly Limit (values from final permit)
Tot-Pb

limit
(ng/L)
n/a

Tot-Pb
(Ib/day)

n/a

135

6.76

PF WWTP

5.0

n/a

n/a

2.00

0.0400

88.2

1.77

HARSB

2.4

n/a

n/a

2.05

0.0855

84.3

3.52

HARSB
Seasonal

Totals

13.4

307.5

12.05

Existing Load

Tot-Cd Tot-Pb

Tot-Zn

Point . Tot-cd Tot-Pb Tot-zn
Source (mgd) (Ib/day) (Ib/day) (Ib/day)
(1e/L) (1e/L) (1e/L)

CDAWWTP 338 0.0628] 0.00177] 0.907] 0.0256] 46.58] 1.31]
PFWWTP 2.39] 0.0453, 0.0009 0.472] 0.0094 56.32 1.1
HARSB 114 0.0453[0.000431] 0.823[ 0.0078] 44.44] 0.423
HARSB
Seasonal
Totals 6.91] 0.1534] 00 2202 00 147.34] 23833
Design Load

design Q Tot-Cd

(Ib/day)

CDAWWTP .0 00628] 0.0031] 0.907] 0.045] 46.58] .
PEWWTP 5.0 00453 0.0019] 0472 002 56.32 23]
HARSB 2.4[ 0.0453] 0.00091] 0823] o0.016] 44.44]  0.89]
HARSB
Seasonal
Totals 13.4 0.1534) 0.0] 2.202 D.DSlI 147.34 5.49

2013 Permit Load Average Monthly Limit (values from final permit)
Tot-Pb

ot-Zn

i it
(1/1) i (Lol

CDAWWTP 6.0 n/a n/a n/a n/a 135 6.76]

PEWWTP 5.0) n/a n/a 2.00[ _0.0400) 88.2] 1.77)

HARSB 2.4) n/a n/a 2.05] 0.0855] 843 3.52

HARSB

Seasonal

Totals 134 3075] 12.05

2013 Permit Load Maximum Daily Limit (values from final permit)

Point design Q T:;;d Tot-Cd T:’I:‘r'b Tot-Pb T;;;" Tot-zn

Source (med) (Ib/day) (Ib/day) (Ib/day)
(1e/L) (Ke/L) (1e/L)

Preliminary Data - do note quote

CDA WWTP 6.0] n/a n/a n/a n/a 168 8.42]
PFWWTP 5.0} n/a n/a 3.76) 0.075] 112] 2.24]
HARSB 2.4 n/al n/a 3.79) 0.158 115] 4.8]
HARSB

Seasonal

Totals 13.4) 395 15.46
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Normal distribution

Histogram of analyte n3
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Normal distribution

Summary Report for analyte n3

95% Confidence Intervals

Mean - }

Median } ° }

2.90 2.95 3.00 3.05 3.10

Preliminary Data - do note quote

Anderson-Darling Normality Test

A-Squared 047
P-Value 0.250
Mean 3.0000
StDev 1.0000
Variance 1.0000
Skewness -0.053186
Kurtosis -0.443247
N 500
Minimum 0.3434
1st Quartile 2.2947
Median 2.9963
3rd Quartile 3.7567
Maximum 5.9022
95% Confidence Interval for Mean
29121 3.0879
95% Confidence Interval for Median
2.9097 3.0940
95% Confidence Interval for StDev
0.9416 1.0662
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Lognormal distribution

Histogram of analyte I3
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Lognormal distribution

Summary Report for analyte 13

Anderson-Darling Normality Test

A-Squared 4415
e P-Value <0.005
Mean 3.0000
StDev 1.0000
Variance 1.0000
Skewness 39173
Kurtosis 244701
N 500

Minimum 2.1637
1st Quartile  2.4495
/ Median 2.6930
3rd Quartile  3.1721
Maximum 12.7924

95% Confidence Interval for Mean

r 29121 3.0879
95% Confidence Interval for Median
2 4 6 8 10 12
2.6509 2.7514
95% Confidence Interval for StDev

x¥% ¥ % 0.9416 1.0662

95% Confidence Intervals

Mean }

Median }—0—{

2.6 27 2.8 29 3.0 B!



NPDES differs from CWA

“By studying effluent data for numerous facilities, EPA determined that daily
pollutant measurements of many pollutants follow a lognormal distribution. The
TSD procedures allow permit writers to project a critical effluent concentration
(e.g., the 99th or 95th percentile of a lognormal distribution of effluent
concentrations) from a limited data set using statistical procedures based on the
characteristics of the lognormal distribution”. — EPA NPDES Permit Writers’
Manual, September 2010.

e e
95%tile 4.614676 4.828565
99%tile 5.041432 7.005628

Preliminary Data - do note quote 20




TMDL Load Elements

Exhibit 6-6 Parts of a TMDL

WLA for
Point Source
#3

Reserve

Capacity ") sad Allocations (LAs)
for Nonpoint Sources
and Natural Background

TMDL = IWLA + ZLA + Margin of Safety + Reserve Capacity

> LA = Upstream Sources
+ Natural Background +
Nonpoint Sources

YWLA = WWTP +
Stormwater

Reserve Capacity =
difference between
existing and design flows
+ permitting calculations

Margin of Safety =
conservative
assumptions

Preliminary Data - do note quote 21



What our TMDLs may look like

e Allocations

— Upstream sources,
Existing Load Nonpoint sources
i * Load (lbs./day)

— WWTP (status quo)
e Concentration (pg/L)

i — Stormwater
.« ?

Target Load

Allocations




WAG agreements and data gaps

Which discharges are to be used?

What seasons are TMDLs for?
Calculations must be vetted

Agreed upon total to dissolved translator



C-0--

Existing Load Target Load Load Allocations

Upstream Sources
Point Sources
Non-point Sources

Existing Zn Load May

Idaho Water Quality Standards Point Sources
Numeric Criteria Non-point Sources

Target Zn Load May

m CDA

m PF

m HARSB

B Upstream Sources

Preliminary Data - do note quote 24



Spokane River WAG
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